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ABSTRICT 

The effects of live and symiolic modslitig on the 
conservation of egtialitlee and inegualitias were studied with items 
spanning three stimuliis dimensions {lengthy namber, and two 
dimensional space) , A total of 48 klndergartfeli children^ who had 
frilled to conserve on any eguality items in baseline measiires^ were 
randdnily assigned^ in equal groups^ to one of four conaitions: 
modeling only^ verbal correction^, moaellng plus aorreGtion^ or 
controlt Children were tested for generaili nation imoediataly after 
training, and for retontlon seven to t^n days later* Brief 
observation of a moael, briefer correction training (jcining positive 
feedback with verbal riile proFisionjj. and the combination of 
observation and correction were all succeasful in producing learning 
and, withont further training^ transfer and retention of 
conservat ioiii Unlike the controls (who alao never correctly answered 
any quality iteBis) ^ the trained, experiEental groups gave evidence of 
spontaneously gendrali2iiig their new learning to a taik that reqiiired 
ncnverbal behavior to manifest con^ervatioiu (Author/SE) 
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Abscracf: 

Thm utimtB of live and symbolic lagdaltog on the comB^vr^nian of 
equalities and Inecjualltiea w&s studied with items spanning ;liree stimulus 
dimeaslone (length, numbe^r, and tim dimenalona;: space). Brlnf observation 
of a inodil, briefer correction traiiiLng (joining poeltlvr? feedback with 
verbal rula proi^lsion) , and the cQmttnatiPn of observation and correction 
ware all suscaasfia In producing learning and, without further training, 
transfer and reteiitlon of conaervatlpii. Unlike the controls (who iilao 
n%VBt cDrrectly aoawered asy m^^ip; Itsias) , the trainadi experimental 
groupi gave svldenea of apoataneoMly ganerailzla| thelt nm learning to 
a task that required nonvirbal hehavicr to manifest conjervatlon. 



-2- 



CONSERVING Jm RETArNING EQU4LiriES Aim INEQUALITIES 
THROUGH OBSERVATION A^ID COIRECTION^ 
Barry J* Eimmeraan and Ted L, Rosanth&l 
University off Aylgona 

Earlf sttCiipts to create ■''precocious" coAservatlon by training young 
children were usually failurea* Rev^iev/lng that litarature, Flavell (1963) 
conclyded ttiat most of the methods rgpnrtid appeared sDuiid and reasQiiabla 
but -Wit of them have had remarkably little success in producing eognltlve 
ahaage* " A recant attempt using several ^'diacgvery*' aiathods , and large 
BmplmB ^ was also unauecessful (Hermelstelri & Meyer, 19G9). Saveral 
bebavlorally orient lid- effort a have brDugh resultt. Wot eMmple^ 

Klngslgy and Hall (1967) were able to ixicraase weight conservation which 
geftexallaad to consirvatlon of aubstanea, Rothenberg and Orost (1969) 
produced number cotnacrvatlon la kindergarten ehlldren %;ho then ganeral- 
tied aonservatlon to dlscQntln uQus q uantity . In a very earaful axperlmants 
Gelmaa <1969> was able to train coniervatlon of length and number by 
emphasising dlaerlmlnatioa learning rathtr than akill practice. In all 
these suaceseful studies ^ eKtenalve task or discrimination traliilng haa 
beer, laaassary to modify rather delimited alasses of conaervatlon, as 
llluBtratsd by ths dimension itallclatd abovst 

In recent rasaareh ^Ith social learning methods, RoiantUal and 
ElimerBian (1972) were able to damonstrate learning and gensrallgatlon 
of nulttdimenaional conservation tasks, using much briefer obaervational 
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techiiiqueag ^onfiaed to a sitigle training ssssion. In thair reisearchj 
a fiuaber of featyreSi, imposed by design constraints , require mentioriJ 
C^) Although six divsree consewation dlraeMions ware included in their 
trai;Liins anJ uransfar luuim^ cctrect response always required a judgment: 
Cor judgmjat plus eKplanatioii) of stimulus equality, bacause only equal 
stimulus toembers uere presented and transformad- Oj) The children's 
anet^arg ware al^'7ays given verbally ; generalisation %7h$ r ver tested xH th 
a task reflecting nonverbal evidence of conservation* (c) Retention 
aftef delay was not studied. 

rile present aKperiiaent uaa addrassed to these Issues. Each set of 
eoaaervatlofi Items sampled the categories of length 3 number ^ and two 
dlmenalopal space but half of all Items required the maintenance ^ after 
tratiaf^^MmtlDnj of the initial stimulus inequality. In addition to the 
main data baaed on verbal judgmetits (and explanations) of itimulus 
equality and Inequality , a task was given after training to determine 
if the children could spontaneously display fflanual evidence of underatandlng j 
by returning the transformed stimuli to their Initial status. A retention 
phasa, after a week*s interval or longer, was Included, 

There Is evidence that corrective feedback has been effective in 
training children to conserve. Bellln (1965) comparsd nonverbal rein- 
forceientj verbal orientatlon*reinf orcement , verbal rule prDvlalon (or 
corrective feedback) 1 and 'equallbratlon-' methods f^or training kinder- 
gar tan children to conserve length and nimber. Only thg corrective feed- 
back procedure proved effective in training children to conserve. This 
procedure im*olvedi (a) preaantatton of the consatvatlon problem uhlch 
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led to either success or failure, md (b) with failure, the provision 
of a VGrbal stateraent of the correct conserving rule. This rule state- 
ment was accompanied by the experimenter's repositioning of the transformed 
stimuli in thair initial untransf ormed state. Thus verbal rule provision 
was conbimed with the experimenter's demonstration of a nonverbal re- 
versibility response. Since demonstratxon both with and without corrective 
feedback has been effective in teaching children to conserve, It is of 
Interest to compare modelini with a puroly verbal corrective feedback 
procedure to determine the ridlativa Importance of each variable. Such 
a comparison follows Bandura's (e.g., 1969) distinction between live 
versus synsbolic modeling. 

METHOD 

Subjectg and Experiaente rfl 

Sixty-five kindergarten children tjore randomly drawn from two Tucson 
elementary schools serving Anslo-Amerlcan, lower middle class populationa. 
From thia initial set, 24 boys and 24 girls who f ailed to conserve on any 
equality Items in baseline were retained for study. Six boys and six girls 
were randomly assigned to each factorial coniinatlon of treatments. The 
children ranged in age from 5.1 to 6.4 years, with a mean age of 5.7 years. 
One female grad-iate student served as experimenter and another as the 
modal. Both adults were Anglo-Americana in their twenties, with no 
striking departures from average characteristics. 
Task Materials 

Uslni items selected and modiiied from the Goldechnid and Bentler 
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(1968) Concept Assessment Kit, three sets of stimuli ware prepared. Each 
stlQiulus set comprised 12 items, four of which pertained, respectively, 
to constxvatlon of length, of number, and of two dimenflional space. For 
the several types of cotiservacion, every item quartet contained two 
equality and two Inequality tasks. Cn convenclonal equality items, the 
child i^as first preaented ^ith a pair of identical stimulus members, one 
of which was subsequently transformed to appear pGrceptually discrepant; 
all equality stimulus pairs ware counterbalanced for color, position, and 
which merier was moved during tranaforniation proceduras. rnequality 
itema contained pairs of unequal stimulus meraberg but corresponded to 
equality items in color, position, and member transformed. Inequality 
pairs were further counterbalanced for correct response since one inember 
ramalned larger after transforinatlon. Thus, the same general pattern 
was followed on all Inequality items.- Two unequal stimulus members were 
flrat presented and the larger was designated for the child. MeKt, the 
eKperlmenter transformed the spatial format of the larger or smaller 
member and the child was asked if the resulting arrays were equal or 
unequal, and then asked to ejcplaln his judgment. Inequality Items tested 
whether the child could maintain the Initial stlraulus differences when 
one member had undergone transformation. During all procedures, whan 
the e^cperlmenter returned arrays to their original formats, she screened 
the stimuli from the child so that reveralblllty cues were allminated. 

The first four Items of stimulus set I assessed conservation of 
length. For equality items, pairs of unlika-colored (red and blue) rods, 
1 X 1 cin. In girth and 25 cm. long, were used. For inequality items, a 
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20 cm, rodj otheTOise identical, uas presanted tv^ith a longer 23 cm, rod 
of the nther color. The transformation involved placing one rod (to the 
right or the left) so that it uas no longer flush to the subject's left 
with the second rod, ILe four items (geueraCed b/ the left and right dis^ 
placements in equal and unequal rod lengths) were prasented in a flKed^ 
randomlEed sequence. The next four Items of set I assessed conservation 
of number. On equality Items ^ jIk red and six vhite 3.5 cm. poker chips 
were prasented in two parallel arrays. On Inequality items ^ the red or 
the white array contained only five chips* The trans formation reduced 
the spatial range of one array by placing its members closer together. 
Because of counterbalanelng constraints ^ the numerically larger array was 
reduced In range on half of the inequality Items ^ and the numerically 
smaller array was reduced on the remaining half of these Items, As 
deaeribed above, all Items were approprlateiy counterbalanced and were 
presented in a random sequehce. The last four items of set I assessed 
conservation of two dimensional space* ^'cr equality items ^ an array of 
16 red and another of 16 green tiles (2,8 cm, 2 in acea) were first pre- 
sented In 4 K 4 tile square formats. For inequality items, two tiles 
were removed from one array before giving the Initial display; in all 
other aspects, the inequality items were treated like the equality stimuli^ 
The transformation changed the shape of one array to a triangular format. 
As before, all item properties %7%v% counterbalanced, and Items were 
preaented in a flKed random sequenee. The set I stimuli were used for 
measuring conservation in baseline, and disc in the retention phase some 
10 days after training. 

9 
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SLlmulus set II was constructed analogous to Pet I, t;ith slirillar 
randomi^atiDn of presentation sequence ^ counterbalancing, and distinctions 
between equality and inequality items. In set 11,, the numtjer conservation 
quart at cam first, using Che 2,8 cm. red and green tiles instead of the 
larger red and vhlte poker chipe: For conservation of tva dimensional 
space^ the «ame stimulus tiles of sat I were used, but they i^ere trans- 
formed into a linear array instead of a triangular formats The final 
set II Items assessed conservation of length uilng stimulus rods of the 
same BizQ as before. The nev; rods were red and green (instead of red 
and blue) , and were nmi transforined into a perpendicular array that 
joined the separate colors to form a reifersed Set II was us0d in 

the training phase. 

Set III was constructed like the others in terms of random presentatioTi 
sequetices, counterbalancing of Item attributee^ and types and numbers of 
Itemat: The first stimuli measured conservation of ttJo dimensional space 
with the same 2,8 cm. tiles as priory but the transformed stimulus 
members now became a large, '■hollow"', square array » Kext| conservation 
of length was assessed with stimulus rods of the same size as before^ but 
green and orange in color t The transformed stimulus meiofcer produced an 
inverted "T*% Instead of the prior formats. The final quartac of Items 
assessed number conservation with white styrofoam eggs and pink egg-cups. 
First I parallel arrays of eggs and cups were presented p .and then one 
array was trMsformed by reducing separation among objecti ts diminish 
its spatial extent* The set III stimuli were used In the Immediate 
transfer phasa. 
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PrQeedures and Training Variations 

All children were taken individually from class to a testing room 
for baseline. The verbal instructions for equality items were very similar 
^0 those of Goldschmid and Bentler (1968) which produced highly reliable 
estimates of conser^/ation response according to several stringent psycho- 
oietric criteria* For eKample: *'Here are a red and a blue stick. They 
are both the same length. The red stick is just as Icng as the blue 
stickp Now watch* (The eKperlmenter performed the transformation 0 Now 
are both sticks the same or is one longer?'' The Inequality items required 
minor alterations. For eKamplei "Here are a red and a blue stick. The 
red stick is longer than the blue stick. Now watch what I do, (The 
eKperlmenter transformed the stimuli.) Now are both sticks the same 
length or is one longer?" On all items, after the child had made his 
Judgment he was asked "Why?'% and his eKplanationg were recrtded. Both 
the experimenter and the model (who took down all responses) were present 
throughout all procedures , If, in baseline , the child failed to give 
any correct judgments (Ignoring eKplanatlons) on equality items 3, he 
was brought back for training on the next schooldty. 

In the modeling only condition, children were told to watch while 
the model played the game. After the model gave a correct Judgment and 
a correct eKplanatlon to an item of set II, that same item was presented 
to the child. On equality items, the model eKplalned her judgment as 
follows I '^b^cause thay wtr#. both the same length (had the s^e ambunt)/ 
in the first place**' On Inequality Items, the model *s eKplanatlons were 
as follows: "beeaust it was longer (had more) In the first place*" 

U 
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No additional verbal guidance or directions were given to the clilldeen. 

Verbal correction training combined posltiVQ feedback for accept.jble 
answers with verbal rule-provieion. In this training condition, children 
wera treated in a manner similar to baseline, but when they judged ^-orrectly, 
they were told "that's right". When they judged an equality item wrongly, 
they were told "They may look different but they were both the same 
length (had the same amount) in the first place and they still are the 
same length (have the same amount) . " Wien an inequality item was mis- 
judged, the experimenter explained, "OTiatever they look like, they don't 
have the same amount because (pointing) that one had more in the first 
place." 

In the modeling plus correction condition, children first observed 
the model perforin (as above). When the child attenpted each modeled item, 
he was given positive feedback when right, and when wrong was instructed 
as in the verbal correction treatment. Control condition subjects simply 
received the set II items without observing the nodel or obtaining any 
verbal information about their responses. 

Immediately after training, the set 111 s,tlmull were presented to 
each child to measure concept transfer. The experimente:e Introduced the 
task as follows, giving no further assistances "Here ars some objects 
for you to play the game with by yourself. I can't tell you If your 
answers are right or wrong, but try to make all your answers correct." 
After completing the generalization items, the child was shown a blue and 
a green rod of equal lengths , Next , the experimenter transformed the 
rods to create a eldewlse "T", and elijlted a length judgoent from all 
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chtldran. If the ehlld judged Qprrectly, he was asked i "How T^^oala you 
show a friend that the atlcki were itlll the smm Xength?" Thla procedure, 
was included to datsrmine if the child could spentaneDusly reverae losical 
oparatlons. Children typleally gave no vertal responses, and to receive 
credit for revirslag, the dlilld had to place the rods parallel td tach 
other. Following Piaget, Goldachmld and Bentler/ (1968) classified the 
ability to bo reveras stimulus menbira as a qualitatively different baals 
for conserving than did the reaaona given In the modeling and correction 
traatnants, which were classified as invariant quantity eKplanatlone, 
After this test for logical reverrtLtlllty, the child was thanked and 
returned to class with no mention of any eubsequcnt Interaction* 

After a dalay Interval of seven to ten days, the adults returnad 
and retested each aubjact with the aet I (baseline) Iteme. The retention 
taat was introduced as follows i "You probably remeaber that played 
sqmt games a %^hilm ago. Today we are going to play some of these games 
again* Try to reraenaber how to play the gaw©. I can^t tell you if you 
are playing the gams right or i^rongp but try to play it right." The set 
I atlmull uere then preseiited ai In baselinSj and the child* a judgments 
and explanations were recorded. 
Scoring and Deilftn 

Thm children's responses to each of the main stimulus sets were 
scored as the number of correct Judgments (judRmenti Qnly) ^ and also 
the nimibir of correct judginents plus appropriate ixplanations (Judgments 
plus ryle) that the child could state. On iquallty Items, explanations 
were scored precisely according to Goldsciimid and Bentler 'a (1968) criteria. 
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On iriiquality items, the sane criteria were applied as closaly as possible, 
Credit wsa given to reasons that Juetified why one stimulus fflember was 
laigar or imaller* e,g, "becausa the red stick was bigger (smaller) in 
the first plaee, ete* No credit vas given to explanatlonB that failed 
to refer to the initial, untraneforflaed status of stimulus mOTberip e.g. 
"becatjse It looks bigger.", "because it has more, etcJU In any phaes, 
a child's score tA^as the number of the 12 items correctly answered* Since 
no a griorl reason exists for assumlmg that mderatanding atlmil\is equality 
or di.fferance necessarily presuppoeia ability to verbally Justify one's 
judgment, following prior usage (Eoienthal & Zlramerffian, 1972) , the data 
^eri aiparately analyzed for the judgments only and the judfimants plus 
rule dependent measures . 

Golds chmid and Bentler (1968) susgeated t^t conservation of lengthy 
amber, and two dimensional space subscales. CaEiong several others) functioned 
as 'teasures of a general concept of conservation — like a general factor 
of faetbr analysis I and they provided strong pBychomatrle evidenoe to 
support their interpretation. Thus, as previously, to avoid confining 
resulti of the present study to a particular eubclass of conservation, 
all Itims tjera combined into a single overall response measure* 

rhe main analyses involved a 2 (sexes) k 2 (model or no model) x 2 
(verbal correction or none) k 4 (repeated phaies) factorial deilgn. At 
each ptiase, it was planned to compari the modeling plus correction con- 
dition with the better of the other two experimental variations ^ using 
orthogonal comparisons* All post hoc comparisons "^mtm made %^7lth Tukey 
Hffl tests (Kirk, 1968)* The spontaneous reversibility data 'were scored 
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dlchotoffiously as right (both correct Judgment plus return of stin4ulus 
m^niars to ortglnalt parallel posltloii) or wrGng, and were analysed ty 
Chl^aquart procaduras* Chl^aquarea wmre also used to explicate the 
reiitionehip bet^^een type of Inequality Item and "correct'' baseltiie judgments. 

RESULTS" . 
Befare presenting the mala results , it im laiportant to cotisider 
the comparability of the three aets of stimuli used. Since mmy of the 
test items were espeetilly conetruetiid for this experiment, there tras 
aubstantial departure frDm the tasks' devised bM staiidardlged by^ Gold- 
sehcild and Bentler (1968). Reetrleting tlie priaent eample to children 
with zero baseline scores on judged iquallty produced severe curtmllraeiit 
of baieline score ranges, and the data from this phase were therefore ex- 
eltided from oorrelatlonsl analysis. However , the variability among the 
children's scores (cQrabltiing all 48 subjects) In the other phases per- 

mittid computation cf aeanlngful Pearson c oef ficients i On^the judgaents L 

only measure^ set I correlated *92 with set II, and .86 v±th set III; . 
bittijeen sets II and III^ the correlation equaled .84, On the judgments 
plus rule measure, set I correlated .83 with set II and ,89 with eat III; 
betvrten sets H and III, the correlation was again *84. Thus, despite 
numerous modifications * the consirvatlon materials dlsplayid very substantial 
alternate--form reliabilities across, all three sets of stimulus itane* 
Jud^ nentB Only 

Table 1 presents the mean judgment responsas by phase for the 
separate experlttentsl groups and for subjects combined on the basis of 
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treatoient (mala effect) variatloiiSi The overall analysii of vaTlanco 
diselosid a Bubataiitisl aalu effect tot phaiea (P (3/119) ^ 46. S7, £^ .001) • 

Lnm&Tt Table 1 about hsre 

By Tukty teetSi the ^ccre Increaaes from baaeline to flralolngs to tranafar, 
and to reteatlon phaaes ymtm separately significant (all £S <, 01)^ with 
no significant consexvatlon dlfferencea araong the three latter phases. 

rrainlag though modeling (P (1/40) ^ 5,79, £ ^ .02) and through 
correatlDn (P (1/40) « 2B,b7\ £<.0O13 bath produced Bignifleant main 
effects, Se3£ of child did not afftct ait response or Interaet with any 
.other varlEtej and the aoaparabillty of boys* and girls' judgments can 
be seen in Table 1# 

Jiodaling interacted ^Ith phases (I (3/119) ^ 2.33^ £ <r03). iha 
modeling and nonrnQdaling treatments each increased elghlftsantly from 
basellns to trainings tr^oaf er^i and retent ion phaiea (all £s < >01) _Tha__ ^ 
modeling and noMiodellng variations did not differ aigulf icantly at 
baaalifie or transfer ^ but modeling children surpaeaed thalr nonnodeling 
counterparcs both dnrlng training <,01) and retention (£ ^ #05) . Sim-* 
ilarly^ correction Intaracted with phases (F (3/119) ^ 15.93| £ < ,001)* 
Tht corrfaction treatment significantly exceeded its baseline nean at 
each later phase and also outparforned the noncorrectlon treatment in 
training, tranafer, and retention (all £S ^*01)j although the t^o con* 
dltions were Gomparable In basilinei The noncdrrectlon varlatloii ©k* 
ceeded its own basaline during training (£ < #05) and transfer (£ < .01) , 
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but not at ritentlon. By prthogoiial comparisons, the modeling plus 
correction group tended w outperf ora the next stroiigeat <corr(ieclon 
only) |«up in trsinifig (^J ^ ,07) but not In ths later phases^ Mo other 
significant effects were obtalaid. 
Judgttiiits plug R ule 

Table 2 presenti the mean Judgmitit plus s^lanatlOEi mBpommn by 
phasa for the separate axpertmental groupg and for subjects coi4»lned on 
the bists of treatnent variatlDnSt The sain analysis of variance re- 
yeale^ a pattern of results gcndrally iiwllsr to. that for judgiaents only. 

Iniert Table 2 about hera 

Thus, there was. a inala effect for phases (F (3/119) ^ 18*92 5 £ < iOOl) 
that VBB supported by slgnlf leant Tukey testa for the gains frora baaa- 
line to each later phase (all £S < »01)^ with no ccnse]cvation dlffereaces 
among the three later phases* f 
Modeling (F (1740) ^ 5,40, £ ^ ,03) and correction (F (IMO) 13.22, 

C 

£< .001) training both produced slgnlf leant learning^ whtrjisjeK of „ 
child did not Influence the reaulti. 

There was a marginal interaction bewsen modeling and phasea (£ (3/119) 
2.52, ji^ ,06), Mthough the varlattofis did not differ in btsellne, 
modeling children surpasied their mm baiellne seores at tach later 
phaaa (all £s < .01) » and outperforaed the fianmodeling treatment during 
training (£ < »01), tranafer (£ < .05), and retention <£ c.Ol), The 
nonmdotltmg children Increased significantly from baaellne to transfsr 
and retention (both £B *1,05), but not to the training phase * 
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Correction Interacted significantly with phases (F <3/119) ^ 7*67, 
£ 4 '001). Although the ttaatinerits were con^arable at taaellnes the 
cotrectien children surpassed their noacorrectloa Gounterparts (and their 
om basalina scores) in each later phase (all £s ^.01). In sharp con- 
trast^ the noncorrectlon children did not significantly improve from 
basallne to any later phase. 

Orthogonal aomparlsoiiB dlacloaed that tne modeling plus eorrectlon 
grDup significantly outpixformed the niKt-best, correetloa only grDup In 
training and rttgntlon (both £s <.05), although not during traiiBfer, No 
other significant effects i^ere oicained* 

Wgical Ravarslbllity . 

For each groups the frequenciei of children who did, and did npt, 
correetly return the transformed rods to Initial, parallel position ate 
presented in Table 3. A aignlflcattt relationship was fo%ind between tralnin 

condition and the number of correct reversals ( X ^ C3 ^ 11.26, £ < .02) 
Examination of Table 3 reyeals that this result was largaly created by 
the failure of control childran to give correct revarsali. All en* 
perlffiental groups displayed some reversibility and the nodellng only,_ 
correction only, and modeling plus correction groups did not differ 
slgtiificantly from each other. These results elearly indicated that ^ 
the offects of training did not elgtilfy a slavish rtproductlon of the 
model's or exparioenter ' s woTds Inateaa the social learnlna techniques 
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produced noRVirbal, behavior correct by a cotiservatlon criterion quallta- 
tlv^ily different from any directly encountef ad. 
Baseline Inequality JudOTents 

It is theoretleally Important to analyae the tiumber and type of 
Itina Judgid correctly In bsssllni. To exclude children "to transition" 
teti^een tlit "preoperational" and "concrete operationie" periods^ only 
aubjects ^th sero baseline equality aeores were retained for Btudy. 
Father ^ no control child oonserved any equality itens after baseline , 
thua affltiDlng the atability of the conaeryatlon itams and Mking fMlllar- 
Igaticn or maturation unllkily explanatlona of the reeults* 

On the judgments only measure p all eubjecta combined paased an 
average of 3*31 Inequality Items In baseline ^ and untralnad controls 
sLbs&quently changed very little (see rable 1). ^ Of special Interest la 
the type of Insquality solved In baseline. It will tip recalled that 
si3c inftquality Items were given pev phase. From counterbalancing con- 
straintap hUf the inequality stimuli were so transformed that the 
actually greater quantity looked larger (verldlcil case). With no com* 
pteheaslDii^ fro® these visual^ "geetalt" factors one imuld iKpect three 
correct Iriequallty judgments per phase* If vallds this reasoning Implies 
that the baielijie Inequality means obtaiAfed reflected virtually no pre* 
training conservation, an inference that can be tested by comparing base-' 
llQi paeies on veridical and nonverldlcal tnequalltlei * Each child *s 
correct baieline Inequality judgments ^jere separately categorized as 
followss given Just on veridical Items i given just on nonveTldlcal items; 
given to both Item types; given to neither item type. For each conservation 
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dimension* t%ese data are presented in Table 4. 

Insert Table 4 about here 

The obtained friquincles ^ere compared with the equal cell distrlbutlaas 
that WQ-ald hm expected If basellna aeeuraey were unrelated to item type* 
The length eonservatlon data revealed a ayatematlc reiponse pattern 
(X^ C3) ^ 55*32, £ c^OOl); the clear oajorlty (71X) of children only 
Judged "correctly" when the actually larger atlmulus was alao pereaptually 
larger, Sl^illar reaulti, and even greater Chl-square valuei, wora found 
with conservation of nu^er ( ){^ (3) ^ 107.49, £ 4 .001) and two diraen- 
ilMal space (X (3) ^ 71.82). It thus appears that, before training, 
the children barely conserved unequal better than equal quantitieB. The 
supeEficisl ImpreseioQ that more than three baseline items were correetlv 
Judged saema largely to have resulted from the perceptual properties of 
veridical inequality it^na, not from any really quantitative consider- 
itloas. The baseline judgments plus rule data (see Table 2) also support 
this conclusion since all group means were below 0.5 correct responses, 
with no subsequent control group Improveraent/ After training, hoover, 
the experimental groups displayed iubstantlal Gonservation increases on 
both dependent measures. 

DISCUSSION - 

V 

The results revealed quite clearly that brief modeling techniques 
icere ^uceessful In producing learning, generalisation, and retention of 
conoewatlon with both equal and unequal stimuli, and also when motor 
rathiii^ than just verbal behavior was required. The reversibility data 

20 



further bear on the topic of Inferential gsnerali^atlo^* Not oaly did 
childrari tranafer verbal judgminte and reaions to new items ^ and to thoaa 
originally failed in baseline, bub they alao ^ere able to contingently 
perform a response (moving the reversibility materials back to original ^ 
pretransfornatlon position) which was never directly trained. Obviously, 
the purely notoric accomplishment was hardly novel, but In eo reversing 
the children spontaneouBly affirmed functional equivalence between their 
motor behavior and showing "a friend that the stlcki were still the smB 
length?." Somehow they made this coordination between the concept of 
equlvalant lengths , and actually moving the rods, In a manner not readily 
eKplalned by classical views of response generalisation* In eaience, 
they dlacjclmlnated the idea of equality and the reversal actions as 
belonging together In a category of like events. Theee data provide furth 
evidence that, in conceptual soelal lesrriings the child typically acquires 
Information about abstract properties and relationships, rather than^ 
discrete stimulus-response connect iona, an issue elsewhere discussed (e.g* 
Rosenthal & ^^Ite, 1972| Eimerman & Rosenthal, in press). 

Taken together, what do the previous and present research suggest 
about the phenomenon of consetvatlon? It appears to respond to Input 
operations in a fashion similar to other types of conceptual ffiaterlal: 
it can be Instated by live and symbolic modeling and then, without 
further training, transferred to new stimuli and retained after some 
elapse of timei It does not seem necessary to confine training to a 
single conservation class, since three dimenolons were concurrently 
treated at present and sIk were given before* It does not seem Immutably 
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dependent on the child's attaining soma maturational^ age-related cpgnltive 
Stage I Both new and before, learning and trmsfjer were found with children 
whose baseline coneervatlon was nil, and the present control group con- 
tinued to fail every equality Item In the la*er ^ases, a reeult not eon- 
elatint with epontaneous Intellectual growth. Further, In the prior study, 
modeling successfully produced coneervatlon judgments In a preichool sample 
whose mean age tms only 4,6 years. Even brief exposure to uell-organlEed 
modeling displays sMms sufficient to establish stable conservation in 
children whose symbolic repertoires are adequa^ to process the information 
presentedi Indeed, correction, the briefest training, combining positive 
feedback with verbal rule provle ion, appeared more efficient than live 
modeling, although tha live modeling plus correction group generally per-- 
formed best* However ^ when a iample of Chlcano b arrio children with 
limited English language skills was previously studied (Rosenthal & \ 
Zimmerman, 1972, EKperlraent 1II)> obsarvatlon of a J.lve model was far i 
more effective than a vtrbal Instruction procedure* ; 

In light of the children's rapid response to the envlroninental | 
influences itudled now and before, it seema reasonable to question 
assumptions holding that "logical" understanding Is a product of 
Innately-programed growth processes. Is It more ^-logical" to subordlnata 
perceptual differences In spatial arrays to their numerical attrlbutas 
than to follow the reverie strategy? Or Is such subordination the 
result of enculturation/ In a society ^hlch exemplifies and reinforces 

the dominance of quant^itatlva over perceptual characteristics? 

/ 

7 

/ 
/ 
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Cross culcural research on consarvation apptars to gupport the : 
latter Interpretation* Greenfield <1966>, Maccoby and Modlano (1966) i 
toodnow (1962) I Goodnow and Bethon ^1966) have found that childrgn \ 
raiaad in Western secletlei tend to ^^Bplmy coHservatlpn bahavior at an 



earlier aga than ehlldrin from Third World nations* THeae reaaarGhars 

have attributed their f indingi^ to the cultural ^xperiencei of the child. 

Acknowledging cultural factora\is not incompatible ^Ith a Plagetian view 
which does allot a rale tb experience in thought formation if the child 

<a) has appropriate Ci*e.p concrete operational) echemata, or 00 is at 
least in transition between the preoperational and concrete operations 
stages. VJhat does aeem needed la some clearer criteria for defining 
"transition*' and '/schemata" In terms independent of accon^lished con* 
servation If ^he Piagetian view is to be given fair eKperimental teat \ 
that permits Its eonflrmation or refutstion on the basis of empirical dat^a 



\ 
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Table 1 

Judgments Only Mean Responaes by Phase for Intact Groups 
and Treatr.fe!it Co^lnatlons 



Group 


Fhaic 


nasellne 


Training 


Transfer 


Ratentlon 


Intact Groups 










Model no Correction 


3.25 


6.08 


5.75 


5.33 


Corrtctlon no model 


3.17 


7.17 


8.50 


8.17 


Model plus correction 


3.67 


9.08 


8.08 


8.92 


Control 


3.17 


3.25 


4.00 


3.00 


Treatment Combinations 










All modeling 


3.46 


7.58 


7.42 


7.13 


All nonmo deling 


3.17 


5.21 


6.25 


5.58 


All correction 


3.41 


8,13 


8.92 


8.54 


All noncorraction 


3.21 


4.67 


4.88 


4.17 


All boys 


3.38 


6.50 


6 . 79 


6.29 


All girls 


3.25 


6.29 


6.88 


6.42 
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Table 2 

udgraents plus Rule Mean Responses by Phase for Intact Gr 
and Treatment Combinations 



Group 
_ — ^ 


Phase 


Bssellne 


Training 


Transfer 


Retention 


Intact Groups 










Model no correction 




2.25 


1.83 


2.25 


Corraetlon no model 


0.08 


3.00 


3.33 


3.92 


Model plus correction 


0.42 


5.67 


5.00 


6.58 


Control 


0.00 


0.00 


0.08 


O.IS 


Treatment Conditions 










All modeling 


0.33 


3.96 


3.42 


4.42 


All nonmodeling 


0.04 ' 


1.54 


1.71 


2.04 


All correction 


0.25 


4,38 


4.17 


S.25 


All noneorrection 


0.13 


- 1.13 


0.96 


1.21 


All boys 


0.21 


3.13 


3.17 


3.79 


All girls 


0.17 


2.33 


1.96 

- 


2.67 
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Table 3 

Reversibility Task Results by Group 



r — - 














Training Group 




Number of Children 












Modeling 


1 

Correction 


Modeling Plus 






Only 


Only 


Correction 


Control 


Reversing Correctly 


3 


6 


7 


0 


Not reversing 

1 


9 


6 


5 


12 
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Table 4 

Baseline Frequencies of Childran-s Inequality Judgments 



Conaervatlou 
Dimension 


Inequality Item Response Categories 1 


Passed Just 
Veridical 


Passed Just 
Konveridlcal 


Both Types 
Passad 


Neither 
Type Passed 


Length 


34 


5 


8 


1 


Number 


43 


1 


4 


0 


Tt^o dimensional. 








f 


space 


37 


2 


8 


1 



Ilote; Veridical items were those on which the quantitatively greater 
stlmulua looked perceptually larger. On nonverldical items, 
the actually greater stimulus looked smaller* 
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